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Subject: UNIFIED CONTROL TEST STANDS 
To: Greg Gardner 


ce: Jim Grounds (Kelly Air Force Base), Kent Schien (MOMSC) 


Encl: (1) Cost Per Disk By Quanity in $ 
(2) Material Compatibility of Hydrocarbon Fuels 


From: Sean D. Crosby 


. 1. I Recently completed a quick inspection of the Unified Control] Test Stands 
‘oe located at Kelly Air Force Base in San Antonio, TX. I found the units to be 
quite good and considering that 49 units have been in operation for 10 years, 
I am sure that the Air Force js well aware of this fact. 1 do have a few 
observations that may be of help and interest. 


2. The burst disk seems to add more than its share of down time to the 
program. Rupture of the disk may be occurring due to true 
tat a ‘over-pressurization. There is some indication this may happen if controls are 
ae not reset after a test is interupted before completion. When the test jis 
, @ = resumed, the surge may cause a rupture. 
. ecee 


Another reason may be the type of burst disk being used. The disk in service 
now, made by Fike Metal Products, is an aluminum pre~bulged, rated at 250 
psig. The tolerance on the burst pressure is + 10%, -5% and the recommended 
working pressure is 70% of burst. This puts the working pressure of the disk 
at 166.25 psig, The stands are commonly operated at 185 psig. This and the 
fact that pressure is cycled between 50 psig and 185 psig, more than 50 times 
during a test is causing the aluminum disk undue stress. A disk of mone] is 
better suited for cycling. A nickle disk would also work but would be 
incompatible with JP-4 (see paragraph 4). 


One other item on the disk is that its part number indicates that it is rated 
at 72°F, If it sees a higher temperature the burst pressure wil] be Jower. 
During. my short stay in San Antonio I was unable to determine what 
temperatures were involved. 


None of the pre-bulged disks are rated at 80% of burst. To achieve this you 
can go to a scored disk which is the only other disk made by Fike which can 
Fit into the present type BU burst disk holder, 


The scored disks are more expensive. You will have to determine the amount of 
down time caused and the time involved in replacing a disk that has ruptured 
Hy cokers cost savings. Enclosure (1) is a chart of costs per quantity and 
ype o SK. 
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3, One change that would save time during set-up would be to use 
quick-disconnects (QDS) at the 20 separate 1/4 inch hose connections of the 
Unified Fuel Control (UFC). The time involved to connect a swivel nut fitting 
and torque it properly 4s approximately one minute (Ref. MDAC Standard Data 
€1.21.4.2 and €1.21.24.35). Utilizing quick disconnects should save about 19 
minutes per test. Attaching the QDS to the UFC will take no longer than the 
37° flare fittings now used. 


4, Last I would like to offer a word of caution. I was told that JP=4 would 
soon be replacing soldered solvent as the test fluid. JP-4 1s not compatible 
with brass, nickle, zinc or bronze (see Enclosure (2)). The following item 
numbers from the test stand drawings contain theses materials: 33, 40, 102, 
103, 524, 539, 547, 580, 635, 636, 651, and 658. There are more but this is a 
representative list. It also needs to be verified which of these actually 
come into contact with fuel. 


5. If you have any questions or if you have another task that I can be of 
help with, please let me know. 


Sean 0. Crosby 
Principle Specialist Engineer 
MDMSC-STL, 374-233-0077 
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Fuel (2) 


: pe : as f." . ae 
. @ : ~“gd° MATERIAL COMPATIBILITY 
tHe f selection for use with hydrocarbon fuels is required in the design of 
ies t and the aircragt and engine fuel system. Noncompatible metals 
tion of the fuel, while the fuel may attack nonmetals and guskets to 
on as well a5 degrading the fuel itself, 
: The following lists categorize metals that are satiafactory for use with hydrocarbon 
aircraft and missile fuels, and those that are not recommended: 
Satisfactory ; Unsatisfactory 
Aluminum and al] its slleys Bronse 
Carbon Moly Steel Nickel 
Ys to 3% Ni Steel ; Copper | 
4 to 6% Chr. Moly Steel Zine ; | 
300 Series Stainless Steel Cadmium | 
400 Series Stainless Steel Brass | 
Monel 
3.3.2 Packing and Casket | 
oes The following materials are recommended for use for packing and gusket applications | 
ant with aircraft and missile hydrocerbon fuels: 
ss © oT, Nylon Fluorothene A | 
poe NC Kel-F Vinylite | 
Brae Trithene Tefion 
a Polyethylene Fluorel 
Buna N (linear compound MJ-70) Viton 
for JP-4, JP-8 only aes eae 
The choice of material depends upon the temperature level of the spplication. 
3.3.3 Lubricants 
Lubricants used In conjunction with fuel system components such as pumps and con: 
trols may come in contact with the fuel being transferred. The following lubricants are 
recommended for use in fuel systems handling aireraft and hydrocarbon missile fuels: 
Molykote MIL-G-6032 Grease 
Fhuorolubes Gas Graphite Coating 
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‘Tuesday - 6/26/90 


Ms. Henderson and | went to meet with Jim Grounds and: Roy 
Evans. today. We discussed some of the equipment maintenance 
problems, both past and present, which Mr. Grounds has experienced. 
One of. the most significant problems. he faced when he first entered 
this area was the fact that his predecessors did not schedule down 
time for test stands undergoing preventive maintenance (PM). Since 
most of the UFC testing equipment is placed in systems. of two or 
more interlinked machines, this meant that test equipment in 
several: systems. could be down at any one time. This is naturally 
unacceptable: due to the impact on UFC production. Mr. Grounds has 
since scheduled the preventive maintenance such that only one 
system will be down at any one time. 1 was able to obtain the 
preventive maintenance data for the various systems, which is 
‘basically every 180 days for a duration of 40 hours, performed 
exclusively on first shift, Monday through Friday. Most of the work 
performed during. this. maintenance is calibration, although some 
inspection and cleaning is also performed. The aitachments 
following this page are the identifiers for the test equipment. as 
well as. the systems in which they reside, and their individual PM 
data. The attachments are designated by the letter "B". 


As we were unable to meet with Roy Evans, we went to see Mr. 
Manzetti, with whom Ms. Henderson wished to speak in relation to 
obtaining the printouts for determini: y down time by machine as 
weil as-mean time between failures (MTTR). Mr. Manzetti was on 
leave, but we left a list of the information we wished collected 
with Chris Borac, who works for Mr. Manzetti. | will pick up this 
data tomorrow. ; 
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Wednesday - 6/27/90 


1 went with Ms. Henderson to meet with Roy Evans, who is the 
‘supervisor and dispatcher for the test stand maintenance crews. Mr. 
Evans talked to us in relation to how test stand problems are 
reported and work crews are dispatched. Apparently, the problems 
-are called into his shop, where they are entered into a log book along 
with the time that the call is received. Work crews are then 
‘dispatched to the UFC testing areas. | was impressed that the crews 
are dispatched almost immediately. Both Mr. Grounds. and Mr. Evans 
appear very serious about their stated belief. that the UFC area is 
their customer, and customer satisfaction comes first. This is 
important to us, as it will help in determining the actual down time 
of the equipment. This will be further aided by the fact that the UFC 
test stand:-operator must sign off on the work order upon completion 
of the maintenance; The only piece of data not covered in the 
maintenance log’ book is the amount of time from when the test 
stand went down to when it was called in. While we would assume 
this to be .a fairly small period of time, we can check on the actual 
failures by: referring to the test stand log books, which are kept by 
the operators. 


We went to Manzetti's area and picked up the printouts on 
MTTR. and MTBF. While configuring the data represented in these 
reports to our specific needs will be labor intensive, | feel more 
confident about the data integrity now that | know how the checks 
and balances on the collection and reporting system work. 
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has a low SPARB nits. Th I 
for the major maintenance bases is to keep the units in the field - 
working. This is accomplished in two ways: 

1) Make sure the units are ACTUALLY REPAIRED SO THAT THE 
RETURN RATE IS LOW AND THAT THE TIME COMPLIANCE 
REQUIREMENTS: UNTIL THE NEXT TEARDOWN ARE HIGH; 

2) Move the units through the shop AS FAST AS POSSIBLE. 


A problem that the civilian industry deals with regularly is LACK OF 
MONEY to spend on maintenance...the goal being TO DO THE BEST 
POSSIBLE JOB AND STILL SAVE MONEY. THE WAY TO REACH THIS GOAL 
IS TO WORK EFFICIENTLY AND COST-EFFECTIVELY. 


THE MILITARY IS NOW BEING FACED WITH BUDGET CRUNCHES, WHICH 
WILL ONLY GET WORSE AS THE YEARS GO ON. 


The age-old system, which includes deep pockets and loose 
accountability standards, will not work anymore. THERE IS A NEED 
TO.CHANGE THE PROCESS and, in some cases, THE BASIC WAY OF 
THINKING. The budget of the future will create a necessity to be 
more efficient and to keep spares in the field...rather than having to 
buy new UFCs:"as an emergency." 


Specifically, it is necessary to have an accurate plan for each repair 
shop to follow. Technical data must reflect daily operations 
according to military rules and regulations. There is no way the UFC 
shop should be operating with tech data that has little, if anything, 
to do with the way they are actually doing business. There is, 
indeed, a major difference between on-condition maintenance and 
complete overhaul ar even "return to specifications.” 


The civilian industry must report to the FAA, so (by law) airlines 
and third-party maintenance organizations have clear-cut 
regulations fo follow. These maintenance documents are blessed by 
the FAA, and are also the documents to which their actual practices 
are compared during inspections. 


In order to make sure that shops are adhering to the established 
technical data (this is assuming that correct tech data WILL be 
written), there -must also be random inspections done at various 
points in the process BY SOMEONE OUTSIDE THE SHOP's CHAIN OF 
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a roc Individual parts must be tracked gatjéae way through the process. 

This should include notating what was done to the part BAR 

CODING, as part of a computerized. tracking system, IS AN EASY WAY 

TO IMPLEMENT SUCH A PROCESS. 


Having this kind of indepth history available will also make it easier 
to do the research necessary to solve the quality problem. According 
to records, the amount of time in the field between depot-level 
maintenance visits is about 1/3 of Bendix's predictions: 600 hours 
instead of 16800! Some of this deviation may be due to optimistic 
expectations on the part of Bendix; however, those kind of statistics 
would not be tolerated in the civilian industry. 


A study needs to be done together with the vendor. New procedures 
should be written to detail how the process actually works, and then 
realistic statistics for the units should be calculated. Given ‘he 
current data, it would seem that time-compliance tasks should be 
adjusted to accommodate the high. failure rate in the field. 


The absence of applicable tech data more than likely has a direct 
relation to the high number of UFCs coming back with failures so 
soon: after repair, This problem goes deeper than "HIGH INFANT 
MORTALITY RATES." This also suggests that there is not enough 
separation between Q.C. personne! and the Production Department. 


CLEARLY, IT IS IMPOSSIBLE TO PINPOINT PROBLEMS IN THE PROCESS 
OF A SHOP (OR THE QUALITY OF WORK PUT OUT) IF THERE IS NOT A 
PARTS ACCOUNTIBILITY PROGRAM, NOR A SERIOUS QUALITY CONTROL 
PLAN. 


On-Condition Maintenance (OCM) programs have been established by 
many of the airlines - and then abolished. One of the reasons for 
this is that units were not able to remain in the field as long before 
being brought in for another problem or a time-compliance 
inspection. i i 


Actually, an OCM program might work efficiently for the Air Force 
because of the huge inventory of spares...if it is possible to get the 
majority of the inventory out in the field, working. | do not have 
exact numbers, but | do know that the USAF'’s inventory (spare level) 
is substantially higher than the civilian industry's. On the other 
hand, the percentage of that inventory that is ACTUALLY 
FUNCTIONING IN THE FIELD IS WAY TOO LOW. 
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The current OCM team is moving in the right direction towards 
creating. a functional data base for the UFCs. It is still impossible 
to have an accurate history of each UFC if there is only information 
regarding the type of previous write-up, but with no data about 
what was done to repair said item. 


Plans & Scheduling should start the process on each UFC to be 
inducted by checking its history before it is released by DS, But, 
how can Production be prepared to handle recurring problems if 
there are no systems in place to actually "track incoming repairable 
assets by serial number?” (Nadeau, Jul 90) 


In the civilian industry, the Planning Department takes an active 
role in accountability, parts tracking and workflow. Call it what you 
will, there is no tolerance for working “easier” jobs first or putiing 


Pa off particular jobs because of "parts availability.” Workflow is 
@ ee established in planning; deviations must be explained by floor 
( managers. 


In the Plans & Scheduling. Departments of civilian companies, there 
is limited technical training, but these personnel GAN, AND DO, 
differentiate between various components and paris. This is learned 
by studying pictures of units shown torn down, as well as from 
spending time out on the floor tracking part numbers during required 
"random checks.” 


Procurement of necessary parts to keep units flowing through in a 
timely manner should be a priority. Inventory should not be “frozen” 
unless it is an absolute emergency; most companies had never heard 
of that happening - ever! When parts availability becomes a 
problem, yet the parts are actually in the hands of the company (in 
=. this case, the Air Force's distribution center, "DS’,) the system 
ree needs to be changed. 
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I also suspect there may be some problem in the way that "pending 
parts waiting” items are handled by MIC. Because a desk drawer is 
used aS a pending file, it is possible that suspense items are not 
checked on for a "re-request" often enough. (One has a tendency pot 
to flip through lots of little pieces of paper on a daily basis when 
other work takes the attention.) Since the Air Force has computer 
capability, it would be a good idea to transfer the suspense or 
pending files to. a computer program - perhaps the Tracker Il 
program could accommodate this. 


Once new procedures documentation is written, there is another area 
which will become easier to manage: Training of new personnel. 


For the airlines and 3rd-party companies, the FAA requires complete 
training records be kept on each mechanic. This has prompted these 
civilian organizations to develop detailed training programs over the 
years. A single mentor (or the last person to fill that slot) does not 
‘have to be attached to the new employee because the supervisor can 
assign different people to train and sign-off each task. 


There are many ways to increase productivity and quality. But in 
order for these new ideas to take hold, upper management must make 

' the changes. Decisions will have to be made to try the 
experimentation necessary to pinpoint the big problems in the 
system, Parts accountability and the creation of an accurate manual 
for current maintenance practices are the two places to begin 
solving the problems. 


Being accountable, by having procedures and tracking methods, will 
undoubtedly make some people within the system very nervous. Such 
a system will show quite quickly where flaws in the process are 
hidden. 


Unfortunately, if the low spare rate in the field is ever to be brought 


up to an. acceptable amount, and the quality of those spares is to be 
increased, an accountability method will have to be established. 


Question: How can one be sure that increased production rates and 


lowered flowtime and WIP levels are not due to a large # of units 
that had | WIP f r hich _tinall r h during. thi 
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2. ON-CONDITIGN MAINTENANCE, (OCM), IN SIMPLE 
"PIX WHAT'S BROKE". SINCE IT IS VERY IMPORTA 
: THE HISTORY GF 4 CONTROL, MUCH AS A PHYSICIAN 
FILE, & DATA BASE CONTAINING THE HISTORY OF 
WORKED AT SA-ALC/MATFF IS MAINTAINED IN TRE 
OFFICE. THERE UPON RECEIST OF A REPARABLE ASSET, ThE 0 
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i ‘a EXTERNAL CLEANING, AND "AS RECEIVED INSPECTION", THIS 

% e C : INCLUDES BUT IS NOT LIMITED TO EXTERNAL VISUAL INSFECTICN : 
: mo Nase STATIC ELECTRICAL CHECK, CONTAMINATION CHECK, AND ‘ 
pe HANDS-ON INSPECTION TQ IDENTIFY AS TO WHICH MODIFICATIONS 
Pedtee HAVE BEEN PREVIOUSLY ACCOMPLISHED. 
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“EST STAND OR REMOVED FROM THE TEST STAND FOR 
REPAIR/MODIFICATICON. FOLLOW-UP INSTRICTIONS SAE FROVILED 
THROUGHOUT THE ENTIRE FROCESS AS NECESSSRY. 


SFTER MARING THE TREK THROUGH THE REFAIR PROCESS, & =2 
LOOK AT THE COMPLETED WOD, (WORK CONTROL DOCUMENTS) IS 
PERFORMED TO ASSURE THAT ALL WORK SND MODIFICATIONS Bile 
DLATNG THIS VISIT WERE IN FACT ACCOMPLISHED &ND THAT Tre 
TDEN TIFICATION PLATE REFLECTS THESE ACCOM@LISHMENTS. IN 
ADDITION, DATA GLESNED FROM THE COMPLETED WCODS SND STCRED 
IN THE OCM TEA’’S DATA BASE AS WELL AS INPUT IN TQ CEMS, 
(CONSOLIDATED ENGINE MANAGEMENT SYSTEM), IN THE ORM IF 
AN AFTO FORM 95, "SIGNIFICANT HISTGRICAL DATA". TRIS 
ASSISTS THE FIELD IN RECOGNIZING THE HISTORY OF THE 
CONTROL AND ANSWERS, FOR THE MOST PART, WHAT WAS DOKE To 
UFC DURING IT’S LAST DEFOT VISIT. 


PLEASE NOTE THAT THIS iS JUST A SRIEF SUMMARY OF TRE 
REPAIR PROCESS OF THE UFC. FRIGRITIES GF THE REFAIR 
PROCESS CHANGE RAPIDLY AND AT LEAST DAILY. FOR ANY 
PURTHER IMFORMATION POINT GF CONTACT iS FRANK &. MAM, 
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6/25/90 - Monday 


Susan Schattle provided me with information she obtained 
pertaining to manpower utilization. The data is contained on several 
printouts which list the RCC's personnel roster by name, as well as 
the total hours worked, and the various tasks they performed for the 
month of May. Ms. Henderson provided me with a data sheet which 
provides the task description codes which are necessary to interpret 
these data sheets. Unfortunately, we need a specific breakdown of 
how much each worker in the RCC charged to. the major task codes. 
This data is not contained on any of the sheets which we have 
obtained so far. Ms. Schattle’s contact in MAW for this data is 
Yolonda Makum, ext 56201. Yolonda has said that she can provide 
this data at the end of this month. Apparently, she only has access 
to this information for the current month, the files then being 
oe assimilated. into other, more general databases. This data is 
ec & ae ‘obtained in its base form from the time sheets turned in by the first 
= gina line supervisors. While | am sure that there are several reports’ 
which may list the RCC's manpower availability, Ms. Henderson has | 
asked us to obtain more detailed information for this RCC. This is 
due to her concern that the available ALC reports may not be 
accurate in their representation of tasks performed in this RCC. 
Examples of the above data sheets and various reports are herein 
included, and are identified with the designator "A”. 


Ms. Henderson will make an appointment for she and | to meet 
Jim Grounds tomorrow afternoon. Mr. Grounds is in charge of the 
Equipment Maintenance area, which is responsible for maintaining 
and repairing the UFC testing equipment. We will also speak with 
ee Roy Evans, who tracks much of the repair data for this equipment - 
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7/2/90 - Monday 


Mr. Gardner, Mr. Premo, and | went to see Mr. Grounds this 
afternoon. Mr. Grounds discussed his function in overseeing the 
equipment maintenance section in more detail than during our 
previous visit. He also answered some general questions relating to 
the data which we have collected on machine failures and downtime. 
cP ee Mr. Premo has taken responsibility for the analysis of this data, and 
Wes will prepare the reports for our test stand specialist, as well as any 

conclusions to be entered into the DDB or CSR. 
| have examined the data which we obtained from Yolonda, 
relating to manpower utilization and availability (see attached 
example sheets, designated "D"). 1 am going to have to contact her 
eae, for instructions on how to use these printouts. It appears that they 
@ 2 are mostly excepticns lists and total hours worked. | While these 
—_ oe may be what | need to input the manpower and skill data into the 
resource files for model use, | am unable to interpret these reports | 
to extract the needed data. | 
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FROM: MATPF 
SUBJECT: Average Flow Time 
TO: Greg Gardner 


Attached is the information requested. 


ADAN SOSA, JR ~ 2 Atch 
Chief, Fuel Contrdd‘ Section 1. F15 
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‘ a 1 picked up the fourth quarter '89 data from scheduling this AM. 


| was also able to obtain the standard hours for both the F-15 & F- 
ety ae 16 aircraft. These were 59 and 57 days respectively (or 356 
eae standard hours, which | assume are labor hours used for tracking 
Caos purposes). Since there have been recert changes in the UFC 
production processes, 1|-chose to use data coliccted from Oct. 89 to 
Jan. 90 to compute the expected hours, which is 116 days for the F- 
15 and 109 days for the F-16. I was somewhat surprised by these 
numbers, as. | would have expected. the F-16 to have longer flow 
days, as the shop.is now required to perform a demate on all UFCs 
oe. for this. aircraft. The F-15 on the other hand, is only demated as 
aoe needed. 
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From: DSSDLT (Capt Nadeau 5-6580) 27 Jul 90 
Subiect: UFC Time in Warehouse 


To: MD IPI Team 


1. We have prepared the information that you requested and hope you find 
it useful in your efforts. Due to the nature of the underlying data 
I have only limited confidence in the accuracy of the incoming 
numbers but am quite confident of the outgoing. The reason for this 
is that that none of our systems here track incoming reparable assets 
by serial number. Since UFCs are produced in a regular cycle, 
specifically Monday turn-ins are usually very large because they 
reflect weekend production, it is fairly easy to track this “bubble” 
and get reasonable outgoing information. Unfortunately, the pattern 
offincoming UFCs enjoys no such regularity. The best we can do, 
therefore, is assume that the first ones in are the first out to the 
Shop. I have my doubts as to the validity of this assumption but it 


allows us to make some eStimate of the time they spend in the 
warehouse. 


2. For F-16 UFCs, the range of incoming days went from 2 to 31 days with 
a mean of 7.5 and a std dev of 7.1. For the F-15 UFC the range 
extended from 2 to 22 days with a mean of 6.9 and std dev of 5.4. 


Outgoing, the range for both types of UFC was 1 to 3 days with a mean 
of 1.4. 


3. I wish I could provide numbers to you with a higher confidence factor 
but, as we are all learning, the systems we live with here in the ALC 
are often not designed for the type of analysis you folks are doing. 
I hope that your team can highlight the problem and it will become a { 
concern to those with the power to change these data collection 
systems. My personal guess is that we will become much more concerned 
with such factors as operational inventory and operational costs here 
in the very near future and we’re going to need this kind of data to 
manage. If we can be of any further assistance, please call. 


1 
aul F. Nadeau, Cpt., USAF 
Chief, Technical Laison Unit 
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